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XENOLITHS IN ANDESITES OF THE MASSIFS KARANC 
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INTERPRETATION 

(Fis*. l-W 

A li s I r a c i : In nndcs i tes of the massifs K a r a n č and Siatoľ s o u t h of F i ľ a k o v o 
( S o u t h e r n Slovakia) consis tent and h e t e r o g e n o u s xcnol i ths a r e a b u n d a n t . T h e 
la t te r p r e d o m i n a t e b y the i r q u a n t i t y . Var ious types of c r y s t a l l i n e schists a n d 
c o n t a c t hornfe l ses a re c o n c e r n e d . X c n o l i t h s of c r y s t a l l i n e schists a r e s imi la r to 
the rocks of the V e p o r i d c c r y s t a l l i n e mass. T h a i is w h y we suggest the b a s e m e n l 
of the P a l e o g c n c s e d i m e n t a r y c o m p l e x a n d the Neogene volcanic rocks b e i n g 
b u i l t i n the m e n t i o n e d reg ion by a c r y s t a l l i n e c o m p l e x of V e p o r i d c type . 

T h e x c n o l i t h s of the crys ta l l ine s rh i s l s suffered o n l y by u n s u b s t a n t i a l contact 
a l t e r a t i o n . T h e c o n t a c t - t h e r m i c action of the m a g m a on the x c n o l i t h s of the 
Oligocene s a n d s t o n e s was lacking u n a n i m a l y . With xcnol i ths which were enclo­
sed in the m a g m a in d e e p e r levels, or d u r i n g the p e n e t r a t i o n of the m a g m a to 
the surface, i n t e n s i v e t h e r m i c r e c r y s t a l l i z a t i o n sel in with the f o r m a t i o n of 
typical contact hornfelses . H o w e v e r , on the contact of the m a g m a l i c b o d y with 
the o v e r l y i n g s e d i m e n t a r y c o m p l e x e s o n l y iheir b y d r o t h e r m a l a l t e r a t i o n set in. 

P e 3 jo M e: B aHÄe3HTax MaccHBOB Kapaira H IliaTop io>KHee OÄ cPmiHKOBa (IO>K-
HaH CjioBaKHa) naxoÄHTCH OÔHJIBHO OÄHopoiiHbie H Heoju-iopoÄHbie KCCHOJIHTBI. ľlo-
cjieaHHe no CBoeMy K0JiHliecTBy aoMHHHpyíOT. Peab naeT o pa3JiHiHbix THnax Kpuc-
TajijiiwecKHx cjianueB H KOHTaKTHMx poroBHKax. KcenojíHTbi KpucTajijinqecKHx 
cnanueB no CBoeMy xapaKTepy H CTenenn anHaMOTcpMajiBHOBoro H3MeHeHHH noxojKH 
na nopoflbi BenopuztHoro KpncTajijiHiecKoro MaccHBa. ľlosTOMy MU npennoJiaraeM, 
Lrro B aaHHoŕi oôjiacTH (J>ynaaMeHT na.neoreHoBbix ocaflo lmbix KOMnjteKcoB H HeoreH-
Hbix ByjiKaHi-wecKHX nopoa o6pa30B3Ho KpHCTaJijuiaecKHM MICCHBOM Benopminoro 
•runa. 

KceHojíHTbi KpHCTajijíHtecKiix cjianueB B oômeM 6WJIH noflsep>KeHbi noiTH Heaa-
MCTHblMH KOHTaKTHbIMH H3MCHeHHSMH. KoHTaKTHO'TepMajIbHOe BJIHHHHC MaľMbl Ha 
KCCHOJIHTM OJIHrOUeHOBblX nec^ai-IHKOB HeOÄHOo6pa3HO. y KCeHOJIHTOB, KOTDpbie 6bIJIH 
noJiomeHbi B MarMe 6ojiee rjiyôoKnx ypoBHeô HJIH BO BpeMH nepHOÄa npoHHKHoBenHH 
MarMH K noBepxnocTH, npoH3ouijia HHTeHCHBHaa BbicoKo-TepMaJibHaa nepeKpncTajijin-
3aUHH C B03HHKH0BeHH6M THIIHIHIIX KOHTaKTHblX porOBHKOB. Ho BCe ?Ke Ha KOHTaKTC 
MarMaTHiecKoro Tejia c ocaflo'iHbiMH KOMnjieKcaMH B KpoBjíax, npoH3ouiJiH y no-
CJieaHWX TOJlbKO rHflpOTCpMäJlbHbie H3MeHCHHH. 

Introduction 

ľliĽ study of the xenolilhs in eruptive rocks I'uniislics faclual malerinl for ihc solu­
tion ol some basic geological problems. Namely the solution of the problem of mass 
composition of flic underlying' complexes is concerned in regions where they arc penetra­
ted or covered by eruptive rock bodies. 

Recently also in lbe West Carpathian area substantial precision was given lo ihc 
knowledge on lbe occurrence and character of tile burled u nils. Some of the results 
were summarized in t h e paper of O. ľ 'u s á n el alii (I960. I!)7I). \ e w knowledge is based 
on llie geological interpretation of geophysical nieasuremenls, and follow from [lie 
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realization of deep boreholes. T h e study of the xenolilhs in the West Carpathian neovol­
canites, however, had not been carried out systematically tdl now. 

There are references on the presence of xenolilhs in various types ol West Car­
pathian Tert iary effusives in the papers of many, mostly Hungar ian authors. Prom 
these M. S c h o I I. /. (19:17), J . X o s z k y et alii (1952), L. 0 d o r (1962), E. V a d á s z 
(1964) and L. O d o r ' (— in C. P a n t ó 1969) referred also to lbe problem of the 
massifs Káraně and Sialor. L. O d o r (1969) mentions from the quarry near Bobonyir 
xenoli lhs of amphibole gneisses, biotile micaschisls. quartzdes and pegmatites. Biblio­
graphic references on the xenolilhs problem in the neovolcanites had heen evaluated 
comprehensively in the past in lbe paper of I'. F i a l a (195a), who investigated in 
detail the xenoli lhs in andesites south of Zvolen. We refer authors potentially interested 
in this problem on the cited paper. Recently the xenolilhs of andesites of the Middle 
Slovakian neovolcanites were cited also by authors in unpubl ished reports (K. K a r o-
I u s 1963, E. K a r o I u s o v á 1968a, 1968b and o.). 

In the last K) years we directed at the study of xenolilhs in the andesites of the region 
south of Fiľakovo (see fig. \). We collected xcnolith samples in '.'> quarr ies : in a large 

fig. I. General geological map of the wider environment of xcnolith occurrence (according to 
the geological map of Czechoslovakia I : 200 (11)0). I. — Tertiary volcanites as a whole, 2 — 
sediments of Ncogene basins, .'! — Mcsozoic as a whole, 4 — Paleozoic as a whole, 5 — 
Veporidc crystalline complex, G — Margccany-Ľubenik fault, 7 — the boundary between the 
West Carpathians and the I'annoniaii block, 8 — the frontier between Czechoslovakia and 

Hungary, 0 — locality of the xcnolith study. 
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several horizon quarry in the vicinity of the village Sinlonišská Bukovinka. approx. 
500 m N N W of the railway slop Siator; in the quar ry cca 250 m east of the road Siato-
rošská Bukov inka — state frontier, and finally in a small quarry on the territory of 
Hungary 2 k m N E of the village Karancsal ja near the c o m m u n i t y Boboynir. 

For miscrosoopical s tudy we h a v e taken 100 xenoli lh specimens; the substantial part 
of them derives of t h e large quarry near the railway stop Siator. This quar ry represents 
at the same time a locality with the most a b u n d a n t xenoli th occurrence. In t h e whole. 
however, the percentual representation of various rock types in the xenoliths and their 
character is identic in each of the three quarries. 

The andesites with xenolites build up a 600—700 m high. I! k m long and I — 1.5 km 
wide ridge K o m o r u Teto—Siator (elev. point 725). the domal massif Siator (clev. point 
659,6). According lo I. N o s z k y (1952) lbe massifs K á r a n ě and Siator are laccoliths 
which dome-like uplifted the surrounding Miocene and Oligocene sediments. The subvol-
cruiic character of t h e massifs was supported also by other authors (K. K a r o l u s 
el, alii 1958. M. K u t h a n 1963, E. K a r o l u s o v a 1968a). T h e mentioned massifs 
wcro assigned to the Low Torlonian subvolcanic bodies. On the other h a n d . E. K a r o-
I u s o v á (1968a) ranged the intrusions of the andesile massifs lo the Middle up lo the 
I ppiT Torlonian, i. e. to the era after ihe so called Laic S lynnn folding phase. 

T h e rocks of the K á r a n ě and Siator massifs belong to two hasic petrographical types: 
I. garnet-hornblende andesile, 2. hypcrs lhene-hornhlende andesile with a small amount 
of hiolile. Based on the matrix lextures several olher varieties can be distinguished 
among the mentioned types. 

T lie. characteristics of tlic xenoliths 

T h e xenoliths appear in t h e investigated quarries in garnet-hornblende andesites. 
K. K a r o l u s o v a (1968b) denied during t h e lasl years with the petrographical and 
chemical s tudy of andesites of the said massifs anil performed at the same lime also ihe 
sludy of t h e chemical composition of andesile minerals, as well as ihe study of the 
matrix composition. 

T h e andesites of ihe massif Káraně (inch ihe andesites in ihe studied quarries) are 
conspicuously porphyric rock types of heterogenous colouring varying from lighlgrey. In 
greenishhlack. The diverse colour of ihe andesile is due lo ihe tex ture type, the repre­
sentation of t h e porphyric phcnocrysls and the groundmass ihe degree of secondary 
alteration and o. 

Porphyric phcnocrysls are made up by garnet (up lo 10 nun), hornblende (up In 
8 mm) and by plagiocln.se (up to 10 mm). On lbe cracks zeolites, chloriles, carbonates 
anil quartz occur in t h e andesites. T h e texture of ihe andesile is holocrystalline, In 
places cryptocryslalline, sporadically also pilotaxilic. It is made up of chlorite, pla 
gioclase, magnetite, caloile. scarcely e\'cn by minule biolitc aggregates. 

Garnet is the characteristic mineral of this t y p e of andesites. Becently It has hern the 
subject of s tudy of B. Z o r k o v s k ý (1.950) and K. K a r o I u s o v á (1968b). As the 
conlacl near zones ol lbe massil dnes riot show increased garnet concentrations the 
author suggests, lhal. its genesis is conditioned by ihe assimilation of Al-rich mnl.cri.al 
in ihe pi-rind before the intrusion of the bodies into their present-day position. On ihe 
basis of the relations In the quar ry near Bobonyir, I,. O d o r (1962) assumes garncl 
formation being a direct consequence of the assimilation of xenoliths of the country 
rocks. 

http://plagiocln.se
http://mnl.cri.al
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L. C o n t a c I h o r n f c 1 s e s 

Various hornfels types make up irregular xenolilhs mostly of several cm size. These 
rocks are prevailingly very fine-grained, up lo aphanilic, unequally coloured. The are 
ol massive, only in sporadic cases ol (inconspicuous orion kíl LcxLure. Compared willi 
llie amnmil of cryslallinc schisl inclusions llie quant i ty oľ hornfels xenolilhs is small. 
Wc (liľľei'enl.iale llie following hornfels types: 

I .I . B i O t i l c — a n d a I u s i I e — s i I I i in a n i t e h o ľ n ľ e I s (ľig. 2). A massive 
and (inconspicuously oriented rock is concerned. T h e hornfels of this type is of dark-
grey colour with a marked violet hue. Xenolilhs of this type show in delail iiiihomo-
geiious colouring, llie contact planes willi andesile are sharp and straight. On llie 
Iracturc planes the presence ol calcile. zeolites, chlorite and quartz chambers and aggre­
gates can he observed locally. T h e texture of sillimanile liornfel.se is nematofihrohlaslie. 
graiinueniatohlaslic. T h e suhslanl 'a l ly represented minerals nl this type are: biolile. 
andalusile. sillimanile. T h e shape anil size of llie sericile and sericite-chloritc psoudo-
niorphoses in some thin sections indicate a possible presence ol cordierile in ibis rock 
type. Pleonaš't and corundum are typical accessories, m addition minerals of the 
epidole-clinoznizile group, plagioclase. inagnelile. Iilanile. chlorite, quartz : enlcile and 
zeolites form most often aggregates, resp. irregular chambers. I hey are the products ol 
liydrolhci'inal activity during cooling down of llie magma. ( )n the hair cracks of horn-
lelses llie presenci' ol sulfides ran be observed locally. 

I .2. P y r o x e n e h o r n ľ e I s (ľig. •'!) is a massive, deep-green rock type of apha­
nilic character. This hornfels is made up only of a fine-grained aggregate of pyroxene 
individuals. They show isomorphic or shorl-columnar character, llie rock has typical 
ľherty pavement lexliire. Pyroxene is lighl-green, slightly pleochroic. It is a member ol 
llie diopside-hedenbergile senes willi prevalence ol llie diopside molecule. The inter­
spaces between the pyroxenes are filled by a fine-grained plagioclase aggregate. Spora­
dically also secondary calcile is present (mostly in llie form ol grain aggregates), in 
places even tabular zeolites are diniensinnally allied willi it. Scarcely minule ore minerál 
grains are proseni in the rock. 

Based on llie mass composition it can be assumed, lhal the original rock of the pyro­
xene borufelses has been a sediment of marly character. Such types of sediments are 
a frequent rock constituent of llie Oligocenc complex ol ibis region. 

:l..'i. Q u a r t z - p y r o x o n e h o r n f e l s (ľig. '\. 5). The transitions between lbe 
lypcs 1.2 and 1.3 are gradual . They are conditioned by llie increase ol oval quartz grains 
oľ 0.3— 0.5 nun. pi 'edoniinaling by their size o v e r ' t h e fine-grained pyroxene aggregate, 
building llie bornl'els matrix. ()n the basis oľ llie character, the optic orientation and the 
location of the quartz grains we assume lhal ihey represent clastic fragments ol the 
original sedimcnl. It had the character oľ a sandstone with marly cement. The original 
rock belonged also lo the Oligocenc complex. 

Besides strongly predominat ing pyroxene and quartz, also plagioclases. accumulation 
of chlorite:, calcile and leucoxenized ore minerals were I'ounil in this type ol hornfels. 

Owing lo resorblion of sandstone shreds by llie andesile magma only cement recrys-
lallization set in In saiidslones. The thermic, action of llie magma was no I able lo induce 
the rccryslallization of the whole mass of the original sandstone. 

In sume .xenolilhs of llie quartz-pyroxene borufelses oven maci'oscopically milky-
white quarľzos are striking, making up. "aniygdaloidal" forms. Il is a quartz of a younger 
generation, the origin of which is allied with the bydrolhcrmal activity of the cooling 

http://liornfel.se
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Fig. 2. Biolile-andalusite-sillimanite hornfels 
(tvpo L.I). Magii. 65 X. X nici.ls. Photo L. 

O s v a 1 d. 

Fig. 3. Pyroxene hornfels. The interspaces 
between the pyroxenes are filled up with 
plagiocln.se. Magn. 204 X, X nicols. Photo L. 

O s v a 1 d. 

Fig. 4. Quartz-pyroxene hornfels. Quartz is 
represented by clastic grains, pyroxene makes 
up the line-grained matrix, which originated 
by rccrystallization of the original marly 
cement of the sandstone. Magn. 37.5 X, X 

nicols. I'linlii L. 0 s v a l d. 

Fig. 5. Quartz-pyroxene hornfels. Milky 
"amygdales" in the hornfels are made up of 
If. generation quartz. '/,, of the natural size. 

Photo L. 0 s v a Id. 

http://plagiocln.se
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magma. Also tlie recrystallizalion of p y r o x e n e grains on the borders of the amyg-
daloidal quarlz formations might prove for the epgenot ie genesis of quartz If. 

I A P l a g i o c I a s e — h o r n i) I e n d e (?) — p y r o x e n e h o r n ľ e 1 s. This rock 
type, differs from tlie pyroxene hornfelses by its grey colour. T h e microscopical image 
of this hornfels type is as follows: in a line-grained plagioclase-pyroxene matrix with 
pavement texture in places idiomorphic porphyroblasts of light-green pyroxene of the 
diopside-hedenbergitc series occur. In this mass dirty-brown accumulat ions made up of 
a fine-grained aggregate appear locally. With largest magnification of microscope spora­
dically minute individualized grains can he observed, with cleavage 110. brownish ple-
ochroism and extinction v/c up to 20°. Probably brown hornblende might he concerned. 
Also in this hornfels type appear aggregates of fineflaky chlorite, quarlz, or cnlcite — 
zeolite vesicle Idling. 

Sediments of argillaceous-marly character were the original mater.al of this hornfels 
type. 

2. I I y d r o 1 h e r in a I I y a l t e r e d s a n d s I o n e s (fig. (i) 

The weak thermic-rccrystallization effect of the andesiles ol the Káram* and Sialor 
massifs on the roof sediments is known (L. () d o r 19(32. hl. K a r o I u s o v á 1968b 
a o.). T h e action id tlie andesite magma displayed only in hydrothermal transformation 
of the sandstone cement, lis intensive carbonalizalion. locally limonitization set in. 
On some samples the formation of an aggregate-polarizing submicroscopis mass (scri-
cite?) can he observed. 1 lydrolhermal alteration revealed by the total consolidation of 
the sandstones. Dependent on the cement quant i ty and character the final product of the 
hydrothermal alteration of sandstones is in part of different character. Even alter hydro-
thermal transformation the sedimentary character of these rocks is evident. 

,'!. C, ľ y s I a I I i n e s c h i s t s 

This type of xenoliths is prevailing in the investigated area. They form most 
frequently flat fragments of 10 X 20 cm reaching sporadically up to 50 em size. In the 
majority of the crystalline schists xenoliths their unhomogenous character can be 
recognized even macrosropically. T h e representation of various rock types in the scope 
of a single xcnolilh is rather variable. 

.'!. I G n e i s s e s 

Gneisses show in xenoliths an (inconspicuously oriented and dimensionally parallel 
structure. Banded structure with alteration of lighter and darker stripes is frequent. They 
are in the rule fine-grained. The thickness of the diverse-coloured stripes is ra ther 
variable. 

.'S.I.I M i c a l e s s g n e i s s e s (plagioclase > K-fcldspars) (fig. 7. 8. 0. 10). These 
rocks are lightgrey In places up to dirlywhite. They are marked b y schistosky, the 
absence of micas due to the bedded texture of quartz and feldspars, as well as to the 
elongated shape of these minerals. T h e texture is granoblaslic. T h e micaless gneisses are 
built by quartz, plagioclases (.18—2^ % An) part ly of albile inlcrogrowth and by 
(inconspicuously porphyroblasl ic K-fcldspars. In accessory amounts also biotile (flake 
accumulations), chlorite, zircon is present, the content of which is high for the gneisses; 
apatite, garnet, magnetite, titanite, minerals of the epidote-clinozoisile group and calcilo. 
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ľ'ig. G. Xenolith of a liydrothermally altered Fig. 7. Banded micaless gneiss (light beds) 
Oligocene sandstone, '/'i 0 I t n c natural size. and hornblende-biotite gneiss (dark beds). 

Photo L. O s v a 1 d. Magn. 07,5 X, X nicols. Photo L. O s v a l d. 

Fig. 8. A. heterogenous xenolith made up oí 
hornblende gneiss (dark belt) and of an 
unconspicuously banded micaless gneiss (light 
part of the xcnolith). Photo D. H o v o r k a . 

L'ig. í). Granoblastic texture of the micaless 
jneiss. Magn. 45 X, nicols X. Photo L. 

O s v a I d. 



304 HOVORKA, LUKACIK 

The central part of a large xcnolith of a micaless gneiss from quarry near the railway stop 
Šiator has been analysed (table I, analyst: P o 1 a k o v i č o v á). 

T a b l e I. Chemical analysis of the micaless gneiss 

Si0 2 

74,16 
TiOj 

0,23 
Al,0.j 
14,31 

b c O , 
0,28 

FoO MnOl MgO 
0,28 0,03 0,10 

CaO 
2,54 

Na,0 
4,91 

K 2 0 
3,37 

P2O5 
0,01 

IT.O-
0,41 

H 2 0 + 

0,01 
Ľ 

100,64 o/0 

T h e contact of the micaless gneiss with andesite is sharp. Under I ho microscope 
a narrow belt (up to ó mm in the rule) and intensive carbonalization and chloritization 
can be observed under the s imultaneous formation of secondary quartz. 

3.1.2 B i o t i t e g n e i s s e s (plagioclase > K-feldspars). They differ macroscop-
ieally from the type 3.1.1 by darker coulouring and by marroscopieally recognizable 
presence of biotite. For xenoliths of 'the investigated quarries the alteration of micaless 
gneiss beds with biotite gneisses is charakteristic, the thickness of the biotite gneisses 
being in the rule up to I cm, sporadically up to .) cm. 

T h e mass composition of biotite gneisses is s imple: plagioclase. quartz, K-feldspars. 
biotite (in places intcnsivelly chloivlizedj. In accessory amount were found: titanite. 
zirkon, apatite, magnetite, hornblende, minerals of the cpidote-clinozoizite group. 

In the contact zone with the andesiie one can recognize an intensive secondary trans­
formation of light and dark minerals nľ ihe rock. In I lie whole the character of the 
contact zone corresponds to the type 3. I. I. 

3.1.3 B i o t i I c - h n r n b l e n d e a n d h o r n b I e n d e - b i 11 t i t e g n e i s s e s 
(plagioclase > K-feldspars) (fig. 11). They form greyish-green coloured beds alternating 

big. 10. Intensively byilnitbermally altered big. II. A heterogenous xenolilb bult by 
conlacl zone between andesitc and gneiss. amphibolite (dark stripe), bornblcnde-biotite 
Magn. 30 X, X nicols. Photo L. O s v a 1 d. gneiss (grey stripe) and ophtalmitic migma-

titc (the light tract of the xcnolith). i/i of the 
natural size. Photo L. O s v a 1 d. 
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with biotite gneisses, sporadically also wilh micaless gneisses. They are conspicuously 
schistose fine-grained types of granoblastic texture. Composition: plngioclase ( 2 0 — 3 0 % 
An), green common hornblende, biotite, quartz, in places also K-fcldspars. Titanite, 
apatite, zirkon, magnetite, leukoxcne arc present in accessory amounts . T h e minera l 
of the epidote-clinozoizite group, leukoxcne, calcite, chlorite, Fc-hydroxides, clay min­
erals are ihe products of transformation in the hydrothcrmal stage. 

3.2 M o 1 a b a s i t e s 
They differ from the preceding xenolllhs types by darker colouring, due to a sub­

stantial representat ion of green common hornblende. They m a k e up separate xenoli lhs 
or are. present in xenoli lhs together with various types of gneisses. 

3.2.1 A m p h i b o 1 i t e s. In the xenoliths we found all transitional rock types in the 
series biotite-hornblende gneiss-hornblende gneiss-amphibolile. The transitions are due 
to the variable representat ion of quartz on one side and to the green common horn­
blende and plagioclasc on the other. 

Amphibolites are deep-green schistose, fine-grained rock types. By increased biotite 
content, they pass over to the type 3.2.2. Their composition is not complicated: green 
common hornblende, plagioclase. In accessory a m o u n t titanite, apatite, quartz, biotite, 
minerals of the epidole group, t i tanomagnetlte are present. T h e content of secondary 
minerals (calcite, Fe-.hydroxides, chlorite, products of h y d r o t h e r m a l plagioclase decay) 
is variable. T h e contact hydrothermal ly intensively altered zone between the amphi-
bolilc and andesite is very narrow. 

The central part of a large amphibolite xe.nolith from the quarry near llie stop Siator has 
been analyzed (tab. 2, analyst: P o I a k u v i c o v á). 

T a b l e 2. Chemical analysis oľ tbc amphibolite 

SiO, 
48,77 

TiO, 
1,56 

A1203 
13,66 

FC2OT 
4,07 

FeO 
7,0 

MnO 
tr. 

MgO CaOJNa20 j K,0 
7,4.1 7,88 3,23 2,03 

P 2 0 5 
0,20 

11,0-
1,27 

H,0+ 

2,52 
Ľ 

99,64 o/J 

3.3.2 B i o t i t e a m p h i b o I i t e s. They differ from lbe amphibolites by the sub­
stantial presence of biotite replacing diffusion—molasomatically hornblende. It forms 
often diagonal oriented flakes. In hydrothermal ly altered varieties the formation of 
a b u n d a n t t itanite on the rim of biotite flakes can be observed. The representation of 
minerals and their relations are similar as in the type 3.2.1. 

3.3 M i g m a t i t e s 
In the individual parts of lbe quarry near lbe railway slop Siator lbe representation 

of migmat i te xenolilhs is variable. Only one textural type of mignialiles has been found 
dealt with further on. 

3.3.1 O p h I. a I m i L i c m i g m a t i t e . The rocks are light, conspicuously oriented 
of ophtalmltic up to ophtalmitic-banded texture. T h e rock eyes are made up of while 
feldspars of up to 2 cm length: the feldspar eyes are In the rule smaller. The rock as 
a whole is very light, dirlygrey. T h e rock texture is conspicuously porphyroblast ic. 
Porphyroblas ls are made up of plagioclasses and K-feldspars. Biotite or chlorilc. accu­
mulation into bands or lense-shaped aggregates is characteristic for Ihe rock on the thin 
section. Postcrystall ine pressure deformations do not intensively reweal on the rock. 

The composition of the opblalmitic migmatiles is as follows: plagioclase. K-feldspars, 
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quartz, biotite, chlorite, lilanilc. zirkon, apatite, magnetite, calcite, leukoxene, minerals 
ní the epidole-clmozoizite group. 

From the given survey of the recorded types of crystalline sclnsls follows that the 
p r e m e t a m o r p h i c character of the pařeni rocks was heterogenous. Essentially sediments 
of the argillaceous sandy group were concerned; this type passing in vertical and lateral 
direction into sediments with a d m i x n t e of pyroclastic material of basic volcanites. 

T h e modal composition of some xenolith types is as follows (lab. •'!): 

'ľ a t, I e 3. The modal composition of some xenolith types 

plaiiioclase 
K-feldspars 
quartz 
amphibole 
biotite 
chlorite 
accessories 

1 

68,8 
8,8 

21,2 

— 
0,7 
0,5 

2 

62.6 
10,8 
25,0 
— 
0,5 
0.5 

-

3 

40,0 
22,:? 
36,3 
— 

0,3 
0,5 

\ 

42.5 
10,0 
28.8 
— 
4.9 
0.5 
3,9 

5 

31.0 
14,0 
25,6 
14,9 

3.6 
8.0 
2,0 

6 

42.9 
— 
10,9 
33,3 

2.2 
7.8 
2,7 

7 

43,5 
— 
8.8 

31.9 
2,3 
6.9 
6,5 

8 

40.5 
— 
1,9 

43.6 
0.9 
0.6 
6.6 

9 

41.1 
15.7 
39,4 
— 
0.3 
2,1 
1,4 

1—3 — micalcss gneisses, 4 — biotile gneiss, 5 — biotite-hornblcnde gneiss, 6 — hornblende 
gneiss, 7 — amphiholito will] quart/, 8 — amphibolitc, 9 — ophtalmitic migmatite. 

The geological interpretation of the results oj xenolith sludtj 

The knowledge on the deep geological structure of the Central West Carpathians 
extended substantial ly during the last, years (O. F u s á n ot alii 1969. 1971 a o.). 
Y. D a n k. .1. F i'i 1 o p et alii (1967) published the geological m a p of the Paleozoic and 
Mesozois basement of the young formations of Hungary. Data on lbe geological struc­
ture or the rock filling of the basement of adjacent, regions at Hungary m a y be found 
also in the papers of F. V a d á s z (1964) and L. T r u n k ó (1969). 

T h e present knowledge on lbe geological structure of the basement of Tertiary sedi­
ments and volcaniles in the region south of Fiľakovo can be characterized as follows: 

Based on. the geological interpretation of geophysical measurements and the results 
of deep boring in the sense of O. F u s á n el. alii (1971. p. 137) "west of the R i m a v a 
depression the basement probably consists mostly of the Gemeride Late Paleozoic. The 
Mesozoic formations are presumed to occur only in the west near the R i m a v a valley". 

Prior lo further discussions it should be said thai in the northern part of the Lučenec 
basin in the vicinity of lbe outcropping of the Yoporide crystalline complex the Permian 
and the Gelnica group of the Clemencies has been found in borings (1. V a r g a 
1969 — in < t. F u s á n el alii 1971). There are. however, only few concrete support ing 
data for lbe solution of l b e basement character of the Lučence basin southern part, 
i. e. of the region of xcnoli'lhs occurrence. The older formations are not outcropping 
and borings did not reach the basement in this region. Therefore the relief and character 
of the basement could be presumed by now based on geophysical measurements only 
(map of Bouguer anomalies, scale I : 200 000, in 0 . F u s á n el alii 1971). 

Discussing the character of the crystalline basement of llie ncovoleanites of the 



XENOLTTIIS [N ANDESITES 307 

southern env i ronment of Fiľakovo the question emerges of the relevance to some of the 
West Carpathian crystalline complexes. South of the Margecany-Ľubeník fault, along 
which the Gemerides are thrust on the southern margin of the Yeporides. the Veporide 
crystalline complex is not dropping out more. Thus the crystalline complex in the volca-
n>ile basement south of Fiľakovo might belong either to the Veporide crystall ine mass 
or lo the P a n n o n i a n block (Tissia). Based on the papers of O. F u s á n el alii (1969, 
1971), but also on former synlhetizing papers of E. V a d á s z (1964) and L. T v u n k ó 
(19(19) the boundary ' between the Carpathians and lbe P a n n o n i a n block is lead more 
southward. According to O. F u s á n el. alii (1971) it displyas in the surface b y erup­
tions of Tert iary volcanites (Czerhát Mls., M a t r a Mts.). In the sense of these facts we do 
interprete the investigated xenoli lhs explicitely as rocks of south buried /ones of the 
West Carpathian crystalline mass (Slovak block). 

On the basis of the great content of xenoli lhs (ď crystalline rocks in andesiles of the 
massif K a r a n č E. V a d á s z (1964) stated that there is a crystalline mass in ihe base­
ment. H e demonstrated his idea on a tectonic m a p (Annex of the cited paper), where he 
marked on. territory adjacent lo H u n g a r y " a n old Caledonian-Variscian crystall ine 
basement" , l i e determined its southern margin towards the buried Pcrmian-Mesozoio 
complexes in the Tert iary basement from the region we have been s tudying over Sal-
gotarján W S W Inwards Štúrovo. T h e author, however, did not ment ion the petrographic 
character of the xenohths . 

According lo the above cited a u t h o r (1964, p . 385) the crystall ine massif was cropping 
on I in the form of a horst, from the northern borders of the Matra massif towards the 
frontier of Czechoslovakia up lo the Helvet ian. This crystall ine massif touches the A'cpor 
crystalline complex. 7'his peneplenized massif in the era of Miocene folding had the role 
of a consistent rigid body. P. T r u n k ó (1969) stated on t h e m a p of Pre-Terl iary base­
ment a crystalline mass being the basement of younger formations, similarly as 
E. V a d á s z (1964) on the Hungar ian territory on t h e belt nor th of Salgotarján S\V 
towards Štúrovo. This a u t h o r (I. c.) however, did not interprete the basement in the 
region of the massifs K a r a n č and Sialor as a crystalline mass. 

T h e region of the xenolith study lies in the S\V continuation of the Gemer idc Pale­
ozoic units. T h e nearest occurrence of the Veporide crystalline mass are approximate ly 
30 k m northward from the massifs K a r a n č and Sialor. By establishing crystalline schist 
xenolilhs belonging b y the degree of d y n a m o thermal m e t a m o r p h i s m to rocks of the 
a l m a d m e a m p h i b o l k e up lo amphibol i te facies. the possibility of Gemeride Paleozoic 
formations occurring in the basement of the investigated area is excluded. Paleozoic 
rocks of Gemeride lype or Mesozoic rocks have not hecu found in llie form of xenoli lhs 
in the mentioned quarries, i t is thus most probable thai in t h e basement of volcanites 
and Tert iary sediments the crystalline complex appears directly, corresponding by its 
lithological character and I he grade of d y n a i n o l h e n n a l melamorphi sm lo Veporide 
crystalline complex. 

Based on the study of the xenoli lhs in the quarries of the K a r a n č and Sialor massifs 
and on the confrontation of views on the basemenl structure of t h e given region, we 
present the following idea of the geology of the basemenl in this region: 

T h e basement of the Tert iary sedimentary complexes and of the volcanic rocks of the 
given area is hnil by a crystalline complex of Veporide type. Thus it follows, that the 
Veporide crystalline complex appear near lo the surface also in ihe southern pari 
of the Lučenec basin, i. e. south of the Margecany-Ľubeník fault. 

T h e crystalline block appearing in ihe basement of younger formations north from 
the mountain c h á m Matra represents ihe southern wing of 'llie Veporide crystalline 
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complex. According Lo our idea Lhe Paleozoic Gemeridc complexes originated in 
a geosyncline founded on this autochtonous complex. T h e axis of the Paleozoic geosyn-
clino was emerging transversally towards SW. At the same time the segmentation of 
this crystalline block might be locally suggested, the individual segments having gained 
various levels owing to Pre-Alpine and Alpine tectonic processes. In the studied area 
one of the crystalline massifs segments is emplaced shallow (500—1000 in?) beneath the 
sediments and Tert iary volcanite. 

Conclusion 

T h e xenoliths in andesites of the massifs Káraně and Siator on the Czechoslovak-
Hungar ian frontier are of variable character. During the given phase of research we 
performed t h e s tudy of the heterogenous xenoliths. We dist inguished: I. diverse types of 
contact hornfelscs, 2. hydrothermal ly altered Oligocene sandstones, .'!. different types 
of crystall ine schists. T h e latter rock types are the most a b u n d a n t ones. T h e thermic 
effect of the andeslte m a g m a displayed mainly on xenoliths of Oligocene sediments 
absorbed b y the m a g m a in the period of its penetration to the top. T h e thermic activity 
of the m a g m a did not substantial ly reveal on the crystalline schist, xenoliths. 

In the. course of several years xenolith collection in lbe quarries of these massifs 
neither xenoliths of Paleozoic rocks of Ciemorides, nor xenoliths of Mesozoic rocks were 
found. 

Oligocene sediments of the southern pari of t ho Lučenec basin were [lie parent material 
of the contact hornfelses. During thermic recrystallization especially transformation oľ 
the cement and matr ix of these rocks has been inluced. In the ease of argillaceous char­
acter of the original material, hornfelses with the association of Al minerals, in the case 
of a mar ly cement rocks with high pyroxene content originated. P a r t of the sandstones 
preserved the original texture and lhe clastic q u a r t z ' grains. I l y d r o l h e r m a l solutions 
representing after-effects of volcanic activity brought about locally in the hornfelses 
the formation of the assemblage calcite-chlorite-epidote-zeoliles-quartz. 

T h e original pre-metamorphic character of the crystalline schists was rather hetero­
genous. I n the whole, it was the alternation of argillaceous-sandy sediments with layers 
with a d m i x t u r e of pyroclastic material of basic volcanites. By the increase of pyro-
clastic material their metamorphic equivalents gently pass from micaless gneisses over 
hornblende gneisses into amphibolites. Thus often only a thickness of some millimeters 
of these latter e l iminate the possibility of their origin from lava flows, or deep seated 
bodies. 

According lo ideas expressed so far in tectonic syntheses (J. K a m e n i c k ý , in 
M. M a h e ľ, T. R u d a y et alii 1968, (). b' u s á n el. alii 1971) the Gemerides continue 
in the basement of younger formations soulbweslward towards Lučenec and border SE 
and S margin of the Veporides. T h e investigated xenoliths of the crystalline complex 
indicate, lhal. lhe deep structure of ibis region is more complicated and 30 k m SE from 
the boundary of lhe Veporide Kohút zone and the Gemerides a deep-metamorphosed 
crystalline mass oľ lhe Veporide type appears in t h e basement. So far it cannot be pre­
sumed from the study of one region whether isolated islands of a higher-metamorphosed 
crystalline complex are concerned, or the Gemerides are gradual ly wedging out. towards 
SW. 
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T h e a u t h o r s would like In expres s the i r t h a n k s to Dr . J . F o r g á č for l e n d i n g s o m e 
t h i n sect ions of x e n o l i t h s from the r e g i o n s t u d i e d a n d to D r . E. K a r o 1 u s o v á a n d n a m e l y 
to Prof. J . K a m e n i c k ý for v a l u a b l e cr i t ic i sm of the m a n u s c r i p t . 
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